Tumor suppressor gene ZAC/PLAGL1: altered expression and loss of the nonimprinted allele in pheochromocytomas.
ZAC/PLAGL1 is a novel imprinted tumor suppressor gene encoding an important inducer of cell cycle arrest and apoptosis, and found to be lost during tumorigenesis. We analyzed the significance of ZAC in the development of a rare, usually benign tumor of the adrenal gland: pheochromocytoma (PCC). Twenty-four PCCs were analyzed for the loss of the active nonimprinted allele of ZAC, and nine of the twenty-four PCCs were also assayed for expression of the protein. In thirteen of the cases, a paired nonmalignant tissue was available for analysis. Methylation-specific polymerase chain reaction revealed frequent (15 of 23, 65%) loss of unmethylated DNA in the imprinting control region of ZAC. Immunohistochemistry identified reduced ZAC expression in 56% (5 of 9) of the subset cases. Four of the five PCC cases where reduced expression of ZAC was observed were also positive for the loss of the active ZAC allele. Additionally, the loss of ZAC expression was also found to be frequent in a series of capillary hemangioblastomas and gliomas (6 of 6, 100%, and 17 of 27, 63%, respectively) examined for comparison. In conclusion, our study suggests the involvement of the imprinted ZAC gene in the pathogenesis of PCC.